The first scientific session was devoted to discussion of Virus and its interaction with the Host Cell. A paper on "External Factors Influencing Virus" by Horsfall, of the Rockefeller Institute of New York, made it clear that, for the present there is no immediate therapy for poliomyelitis-.Work reveals that it-may be possible to interrupt the multiplication of virus within the host cells, but this is unlikely to be of clinical application for some time.
Enders, working at the Children's Hospital, Boston, reported that it was now possible to cultivate poliomyelitis virus on non-nervous tissue. Hitherto the only means available for the recovery of virus from diseased tissues was by animal inoculation. Cultures of several human tissues have been studied. Among these are embryonic brain, intestine, skin, muscle, kidney, heart and liver. Of these embryonic tissues, skin muscle and brain have proved most suitable for routine experimental work. On account of the difficulty of obtaining a suitable supply of embryonic tissue, mature tissues have been investigated. These tissues include foreskin, uterus, kidney and testis removed at operation. Of these, uterus and kidney tissue have, so far, been most used.' Apart from human tissues, virus multiplication has been sought in tissue of whole chiclk embryos, chick embryonic brain, wvhole mouse embryo, embryonic mouse brain, adult mouse brain, mixed beef embryonic tissue, andl a(lult rabbit testis.
Apart from the three stanidard strainis ol poliomvelitis virus, niamely, Bruilhilde, Lansing and Leon, additional strains isolated from stools have been examined. For the typing of these viruses, immune sera prepared in rhesus monkeys have been used. In the culture of virus certain types of tissue cells are attacked and destroyed. Fibroblasts appear to be the first to be affected and are the best index of viral multiplication. It is possible to prevent these cellular changes by the addition to the culture of the type-specific anti-serum. For example, if Lansing type serum is added to the culture just before inoculation with Lansing virus, cell injury is inhibited or greatly retarded. Inhibition by serum is type, specific and this affords evidence that the virus is directly or indirectly responsible for the injury observed. It will provide a meanis of typing specifically an unknown virus or anti-serum. rhe detection of virus by tissue culture would appear to be at least as sensitive as by monkey inoculation. It is possible that strains of virus hitherto unrecognised because of low pathogenicity for monkeys may be revealed. The time required for isolation and culture of a strain by this method will probably not exceed that required by animal inoculation technique. It has also been shown that this culture of virus is followed by diminution of its pathogenicity for lower animals. Coxsackie viruses have been recovered from patients complaining of sore throat who had vesicular and aphthous lesions on the faucial pillars. This condition now styled Herpangina, resembled strongly the condition formerly described as herpetic sore throat. It is probable that the virus may yet be recovered from many of the similar febrile conditions. Debre, of Paris, discussed the differential diagnosis in paralytic poliomyelitis. He reviewed 509 cases in the Paris Hospital for Sick Children with a diagnosis poliomyelitis between 1947 and 1950. The diagnosis in 71, *or 14 per cent of these had to be revised. Of these, 26 had non-neurological affections and of these 26, eleven had acute arthritis, four osteomyelitis and two injuries.
Of the revised diagnoses forty-five were other types of neurological affections; of these, 36 had radiculo-neuritis with Guillain-Barr6 syndrome. Debre suggests that the physician tends to overlook poliomyelitis during the initial phase, and he often tends to accept it too lightly when he is confronted with the sudden onset of paralysis. In attempting clinically to distinguish radiculo-neuritis from poliomyelitis, he stresses the absence of an invasion period in radiculo-neuritis; the gradual onset of paralysis often found in this condition as distinct from the sudden onset in poliomyelitis; the days or weeks of the phase of extension of the paralysis in contrast with the brief period in poliomyelitis. The diffuse symmetrical type of paralysis without complete loss of power in radiculo-neuritis differs from the localised irregular but intense paralysis of poliomyelitis, and the diffuse abolition of reflexes in radiculo-neuritis contrasts with the localised abolition in poliomyelitis. There is occasional disturbance of sensation in radiculo-neuritis, sequelke are absent and the outcome of radiculo-neuritis is invariably favourable in contrast with that of poliomyelitis.
Sma(lell, from the Department of Virus Diseases of the Army Medical Services School, Washington, discussed the laboratory aspects of differential diagnosis in acute poliomyelitis. During the initial febrile episode of the diphasic type of poliomyelitis, the spinal fluid may show increased cellular content or increased proteins. In 90 per cent of the cases abnormalities appear in the fluid with the onset of involvement of the central nervous system. Some of the remaining 10 per cent would show deviations from normality if subsequent examinations of spinal fluid were undertaken. The cells are mainly lymphocytes after the first day or so of nerve involvement and number usually between 12 and 100 per cubic millimetre. They rarely reach a level of 1,000, which would be sug. gestive of lymphocytic chorio-meningitis. The fluid protein is moderately elevated, but remains well below the level usually found in the Guillain-Barre syndrome. Occasionally a slightly elevated protein content is the only abnormalitv in the fluid from classical cases of paralytic-poliomyelitis. There has been consistent failure to isolate the virus from spinal fluid. Recovery of the virus from nasopharynx or stools is as yet too difficult to be of clinical value. A demonstration of development of neutralising antibodies has no practical application in poliomyelitis and the complement fixation test is not yet developed beyond the experimental stage.
Non-paralytic cases tend to occur more frequently than paralytic cases. It is these non-paralytic cases which present the difficult problems in differential diagnosis, indeed most of them are erroneously diagnosed as aseptic meningitis or labelled pyrexia of unknown origin.
The virus of lvmphocytic chorio-meningitis is the casual agent in approximately 10 per cent of patients presenting the syndrome of acute aseptic meningitis. In the laboratory diagnosis of this condition two serological procedures are available; they are complement fixation and neutralisation tests. The complement fixation bodies appear about the third week and persist for a few weeks or months before disappearing.
One of the occasional manifestations, especially in adults, of infection with mumps virus, is aseptic meningitis. The diagnosis is often facilitated by the history of exposure to this infection within the material incubation period. In patients presentin, purely neurological symptoms and signs the laboratory is of help in diagnosis by the demonstration of complement fixing antibodies which appear during the latter half of the first week and increase during the next few weeks. These antibodies persist for an appreciable length of time.
The virus of herpes simplex is now regarded as a frequent cause of meningitis and even encephalitis. The infection is so common that most human beings will have some neutralising antibodies to this virus. In fatal cases the diagnosis is confirmed by a post mortem finding of characteristic lesions in the nervous tissue andl the recovery of the herpes virus from the brain tissue. In non-fatal cases the diagnosis may be made by the demonstration of the absence of specific antibodies for herpes virus in the acute phase serum, together with the appearance of these antibodies in the convalescent serum, and isolation of the virus from spinal fluid. Cases of meningitis or encephalitis due to herpes simplex comprise about 5 per cent of the total aseptic meningitis.
The probable diagnosis of those forms of meningitis due to infective mononucleosis is reached by (lemonstration of a positive Paul-Bunnell reaction in the patient's serum. The total and differential white blood cell count would supplement this diagnosis.
Infection with leptospira of Weil's disease or with leptospira canicola may be present in the guise of aseptic meningitis with fluid findings identical with those of virus infection. In either case a diagnosis is reached by the demonstration of specific antibodies in the serum of a convalescent patient previously without these antibodies. the Harvard school. Here, direct electrical stimuli are sensitively controlled and intermittently applied to either the exposed phrenic nerve or to the skin over the phrenic nerve. This has been effective in producing a rhythmical contraction of the diaphragm, and seems to inhibit the patient's own respiratory efforts when these are abnormal and ineffective. Unfortunately it appears that this apparatus will not be generally applicable to patients with respiratory difficulty in poliomyelitis, but it promises to be life-saving in selected cases. The nursing of patients enclosed in a cabinet respirator has always been difficult. Chest respirators have been developed which fit either all around the thorax and the torso or only over the anterior surface of the chest and abdomen, making contact closure along the sides. Their action is most efficient upon the diaphragm, but they have a minor effect as substitutes for the intercostal muscles. These devices allow access to the body at all times and even allow the patient to sit up. They are useful during the weaning of a patient from a cabinet respirator, for the prolonged care of moderately paralysed patients, and especiallv in a tracheotomy case.
The rocking bed is a development of the old technique for artificial respiration by rocking a man on a plank across a barrel so that the abdominal contents by their weight alternately push and pull on the diaphragm and so produce a tidal movement of air. The rocking bed is of help in weaning a patient from a cabinet respirator.
The value of intermittent positive pressure over the mouth and nose is well known to anEesthetists. It is undoubtedly useful for short periods to allow of nursinig attention to the remainder of the body, but it has the outstanding disadvantage of denying access to the upper respiratory tract. A blister or dome on the front of the tank respirator by which intermittent positive pressure can be applied enables the same nursing procedures to be carried out, without actually 55 contacting the patient's face with a mask. In this way it has obvious advantages.
The chief measures in nursing the patient with pharyngeal paralysis are postural drainage and aspirating or suction apparatus. In some patients neither procedure is sufficiently effective, and tracheotomy may be the only solution to by-pass the obstruction. Where good nursing facilities are available, tracheotomy can be avoided in most cases of pharyngeal paralysis. Recovery from pharyngeal paralysis is usually rapid and often complete. Tracheotomy is the only treatment available for the rare laryngeal abductor paralysis.
Seddon, of London, discussed reconstructive surgery of the upper limb. He provoked some discussion by his statement that "provided that good treatment has been given throughout, it may safely be assumed that no muscle remaining completely paralysed after six months will show any useful recovery." This statement was not uniformly accepted. Arthrodesis, being irrevocable, should not be lightly undertaken. He stressed the importance of pressing on with tendon and muscle operations as quickly as possible after the state of permanent paralysis has been reached, as some degree of restoration of function will improve the patient's chance of occupation and diversion.
Cobb, of New York, discussed the correction of scoliosis. He stressed that every poliomyelitis patient should have the spine checked for possible scoliosis whenever examined for any orthopaedic condition, and at least every six months until sixteen years of age or a minimum of ten years from onset. Some poliomyelitis curves will increase to a severe degree in spite of all forms of treatment. He suggests that massive and mature spine fusion is the only method at present known of obtaining the significant amount of correction in a poliomyelitis scoliosis, and some which are increasing can be stopped only by spine fusion. This fusion should not be done too early; the optimum age is often 14 to 16 years.
Bennett, from Georgia Warm Springs Foundation, described the role of physical medicine in poliomyelitis. Modern treatment of the after-effects of poliomyelitis is based on a series of treatment steps ending only when the patient has recovered maximum function and capacity. The treatment guides the patient through the phase of acute illness, through the months necessary to restore co-ordinated strength, and assists him to make an adequate adjustment to his ultimate physical handicap.
Howe, from the Department of Epidemiology of Johns Hopkins University, reported upon antibodies and immunity to poliomyelitis. It is possible to identify a high serum antibody titre with immunity in the chimpanzee. The minimum level which secures immunity has not yet been ascertained. It is possible to produce active immunity in the chimpanzee by oral administration of vaccine but the application of this method to humans is not without risk. The disease prpduces natural immunity at a cost of approximately one paralytic accident in one hundred immunizations. It is true that the risk of death or severe disability increases with age and there is no doubt that poliomyelitis is now affecting a relatively older age group than it did years ago. Should this advance into older age groups continue, it may become worth the risk to attempt vaccination of humans.
Ritchie-Russell, of Oxford, drew attention to factors which influence the clinical course of poliomyelitis. There appear to be at least two groups of such factors. Firstly, the group operating several days before there is any sign of infection, which may conceivably give the virus special facilities for reaching one part of the nervous system such as may occur after tonsillectomy, local injury or possibly injection. Secondly, factors of which physical activity seems most important, operating after the major illness has begun and virus has entered the nervous system. The association between tonsillectomy or local injury in poliomyelitis is firmly established. The position with regard to injections, especially immunising injections, is not so uniformly accepted.
Physical activity of any kind soon after the onset of the illness has an unbelievably harmful effect in some patients. In practice complete rest is advisable but often this is taken too late and no subsequent measure can limit the spread of paralysis. Complete rest and adequate sedation are desirable at this stage. The possibility of the harmful effects of a frightening, and sometimes exhausting ambulance journey to hospital has to be considered.
Bradford-Hill, from the London School of Tropical Medicine, reviewed inoculation procedures as a provoking factor in poliomyelitis. Evidence has accumulated that inoculation procedures may play a small part in the production of paralytic attacks of the disease. The evidence consists largely of the observation that in recently inoculated children the limb of the injection is the site of paralysis more frequently than the un-inoculated limbs and more frequently than is the case in other children not recently inoculated. It has been suggested that the effective reason in inoculation may be to localise the paralysis in the limb of injection in a child already incubating poliomyelitis. There is some evidence that the combined diphtheria and pertussis vaccine may be more liable to cause paralysis than diphtheria, and the pertussis vaccine alone has been blamed too. Questions very difficult to answer have been raised by these observations. For the present it appears desirable to suspend immunization during the months of prevalence of poliomyelitis, and at other times to give the antigens subcutaneously, rather than intramuscularly. Francis, from Ann Arbor, described the distribution of poliomyelitis virus in a community. Formerly stool culture was used for this investigation, but latterly the presence of Lansing antibodies was regarded as indicative of infection. The irregularities in distribution of cases of frank disease in a large-scale geographic area or in the more limited confines of the city have been emphasised repeatedly. The impression has been maintained that poliomyelitis infection is widely and uniformly distributed through the general population, with certain differences between urban and rural populations.
Using the presence of virus in stools as an index, there is a growing number of reports illustrating the frequency with which infection involves the apparently healthy members of the family of a recognised case. Although it is particularly high among children-up to 90 per cent, a considerable number of adult members may also be affected. Probably the common circumstance is that a good proportion of the group becomes infected almost simultaneously, for when specimens 58 are obtained promptly after the disease is recognised, the virus has already become established in the household contacts of the patient. It strongly suggests a common source of infection of the group, and that out of it a case of paralytic poliomyelitis develops, rather than indicating that the case is responsible for the infection of the others. Multiple cases in families occur most frequently within three or four days of each other, and unless a short incubation period is uniformly postulated the intervals would represent differences in the incubation period. It is emphasised that the majority of the persons in these family groups from whom virus is recovered are not passive transient carriers, but are true cases of subclinical infection in whom virus is propagating and who generally continue to excrete virus for three to eight weeks. In an effort to estimate the amount of virus excreted, it was found that one one..hundredthousandth part of a gramme of stool was infective for a monkey.
In investigating the contacts, household and extra-household, of a frank case of poliomyelitis, it was found that 74 per cent of the household contacts were excreting virus as compared with 39 per cent of the extra-household contacts. This suggests that the virus is not evenly disseminated, but tends to be selective with the highest concentration in those families in which the frank cases of disease arise. Similar studies in boys' camps demonstrated that intimate groups are rapidly infected while adjacent ones, using the same eating and recreational facilities, may remain uninvolved. These interpretations seem to emphasise that clinical, especially paralytic poliomyelitis, is the accident of, or is incidental to the virus infection.
Paul, winding up the Conference, reviewed the present concept of this disease, originally regarded as sporadic, as now that of a highly contagious condition. The disease in which the original picture was thought to be limited to acute paralysis, is now regarded as one in which only one in a hundred or so of those infected becomes paralysed. The condition originally thought to be rare is now regarded as extremely common and one which has been a periodic scourge in Western Europe, the United States and Australia.
The Conference revealed the enormous amount of work which is being done on the virology and pathology of the disease. It was disappointing from the therapist's point of view to realise that there is still no specific remedy for the condition. It was interesting to hear it suggested that the increased susceptibility to, or the severity of paralytic poliomyelitis in the following conditions might be related to the adrenal cortical stimulation which accompanies each one; pregnancy in women and mice, excessive fatigue during the incubation period in monkeys and man, and probably following the surgical procedure of tonsillectomy in man and monkeys, and possibly following other operations which appear to result in similar incidences of severe poliomyelitis.
There is much encouragement to be derived from the results obtained by welldirected physiotherapy in paralytic cases. There is much to be said for planning towards adequate physiotherapy for this condition.
A better concept of the epidemiology of the disease and a better appreciation 59 of the proportion of immunes in the community may lessen the terrors of the condition. The discovery that poliomyelitis virus can be grown in non-nervous tissues opens a very wide field. The attenuation of the virus by successive transfer in tissue cultures provides hope of the production of non-virulent strains of the virus, and these may ultimately be used to provide an immunising agent for human beings. Therein lie grounds for hope that at least the end of the beginning has been reached in the study of the epidemiology of the disease.
The opportunity to attend this Conference was provided by a grant from the Northern Ireland Hospitals Authority.
REVIEW FELLOWSHIP EXAMINATlION PAPERS FOR THE DIPLOMAS OF THE
ROYAL COLLEGE OF SURGEONS, EDINBURGH, 1947 -1951 5s. 6d;). Edinburgh: E. & S. Livingstone, 1951. FHis contains the questions asked in anatomy, applied physiology and the principle of pathology in the primary fellowvship examination and in surgery and in optional subjects for the fellowship.
Consideration of these problems will scarcely afford pleasure to anyone, but will be of profit to candidates. To others they may indicate something of the trend of surgical thought and should effectively remove self-complacency.
